Telomere dynamics and hematopoietic differentiation of human DKC1-mutant induced pluripotent stem cells.
Telomeropathies are a group of phenotypically heterogeneous diseases molecularly unified by pathogenic mutations in telomere-maintenance genes causing critically short telomeres. X-linked dyskeratosis congenita (DC), the prototypical telomere disease, manifested with ectodermal dysplasia, cancer predisposition, and severe bone marrow failure, is caused by mutations in DKC1, encoding a protein responsible for telomerase holoenzyme complex stability. To investigate the effects of pathogenic DKC1 mutations on telomere repair and hematopoietic development, we derived induced pluripotent stem cells (iPSCs) from fibroblasts of a DC patient carrying the most frequent mutation: DKC1 p.A353V. Telomeres eroded immediately after reprogramming in DKC1-mutant iPSCs but stabilized in later passages. The telomerase activity of mutant iPSCs was comparable to that observed in human embryonic stem cells, and no evidence of alternative lengthening of telomere pathways was detected. Hematopoietic differentiation was carried out in DKC1-mutant iPSC clones that resulted in increased capacity to generate hematopoietic colony-forming units compared to controls. Our study indicates that telomerase-dependent telomere maintenance is defective in pluripotent stem cells harboring DKC1 mutation and unable to elongate telomeres, but sufficient to maintain cell proliferation and self-renewal, as well as to support the primitive hematopoiesis, the program that is recapitulated with our differentiation protocol.